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EP 0 244 531 B1

Description

The presentinvention relates to a solvent for a chromogenic dye-precursor material for a pressure-sen-
sitive recording paper and to pressure-sensitive recording papers prepared by using the solvent.

A pressure-sensitive recording paper sheet comprises a colour-development sheet prepared by coating
microcapsules, in which a solution of a colourless electron-donating chromogenic dye-precursor material
having a colouring reactivity has been encapsulated, onto afirst support sheet and a colour-developer sheet
prepared by coating a colour-developer which develops a colour on contact with the chromogenic dye-
precursor material onto a second support sheet.

Inrecentyears, the pressure-sensitive recording paper sheets have been widely used instead of carbon
paper sheets and back-carbon copying paper sheets of the pigment type. It is necessary for the pressure-
sensitive recording paper sheets that they exhibit excellent colour-development, stability for long term pre-
servation and light resistance and that they are low in toxicity not to cause environmental pollution.

As the solvent which dissolves the chromogenic dye-precursor material in preparing the pressure-sen-
sitive recording paper sheet, it is demanded that the solvent fulfills the following requirements.

1) To dissolve the chromogenic dye-precursor material to a high concentration.

2) Not to cause the decomposition and colour-development of the chromogenic dye-precursor material.

3) To show a considerably high boiling point, and not to evaporate in the thermal drying step and under

high atmospheric temperature.

4) Not to reduce to water on encapsulating.

5) To show a high speed of colour-development and a high concentration of the developed colour as

well as the high colour stability after colour-developing.

€) To be stable to light, heat and chemicals.

7) To show a low viscosity so that its flow out from the broken capsules is freely carried out.

8) To be substantially odorless.

9) To show a low toxicity to human body and to be safe.

10) To show a favorable biodegradability and not to cause environmental poliution.

As the solvent of the chromogenic dye-precursor material for the pressure-sensitive recording paper
sheet, which fulfills the above-mentioned requirements, several solvents have been proposed. For instance,
(1) a mixed solvent comprising more than 65% by weight of isopropylbipheny! (represented by the formula:

),

less than 25% by weight of polyisopropylbiphenyl and less than 10% by weight of biphenyl, which is used
for preparing a solution of the chromogenic dye-precursor material to be contained in the capsules used
for coating onto a sheet material for pressure-sensitive recording paper sheets (JP-B-54-37528(1979)), (2)
hydrogenated terphenyl having at least 65% of aromaticity (hydrogenation rate of 35%), partially hydroge-
nated terphenyl, C_4-alkyl substituted terpheny! or a mixture thereof used as the solvent of the chromogenic
dye-precursor material for the pressure-sensitive recording paper sheet (JP-A-48-92112 (1973)), (3) a mixt-
ure of hydrogenated terphenyl (hydrogenation rate of not over 40%) and hexylbenzene or a mixture of Cio-
1e-alkylbenzene and C;_s¢-alkylbenzene, which is a solvent of the chromogenic dye-precursor material for
the pressure-sensitive recording paper sheet (JP-A-No. 52-32922 (1977)) and (4) a solvent for the
chromogenic dye-precursor material, comprising at least one of C,_,, alkylated biphenyl or Cy_;;-alkylated
terphenyl, or a mixture of the alkylated-biphenyl or -terphenyl and other solvent [wherein the number of the
alkyl group in the alkylated biphenyl is 1 to 4, that in the alkylated terpheny! is 1 to 6 and not less than two
alkyls may be the same or different from each other] (GB-A-1352597).

With the propagation of the pressure-sensitive recording paper sheets, the case wherein the pressure-
sensitive recording paper sheets are used in cold districts of not more than -5°C in the ambient temperature
or transported and preserved for a long time in the environment of about 40 to 50°C in the ambient tem-
perature and of higher than about 80% in relative humidity has increased.

Particularly, in the outdoor facilities such as gasoline service stands, the pressure-sensitive recording
paper sheets are used under the environment of lower than -5°C in winter.

Since in such an environment of low atmospheric temperature, 1) the solvent of the chromogenic dye-
precursor material used in the pressure-sensitive recording paper sheet crystallizes, 2) it is necessary for
a very long time in order to clearly develop or 3) the colour-developed image is very light in colour, if
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developed, notto be deciphered, such a pressure-sensitive recording paper sheet is not to be put to practical
use. Namely, it is demanded that an initial developing activity within 30 sec from the recording is at least
40%.

"Isopropylbiphenyl" disclosed in the JP-B-54-37528 (1979) as the solvent for the chromogenic dye-
precursor material for the the pressure-sensitive recording paper sheet is a mixture of isomers represented
by the formula :

wherein the isopropyl group occupies the 0-, m- or p-position of the benzene ring of biphenyl.

The commercialized “isopropylbiphenyl” and the isopropylbiphenyl synthesized by Friedel-Crafts alky-
lation of biphenyl (refer to Industrial and Engineering Chemistry Product Research and Development, Vol.
8, 239 - 241, 1969) is a mixture of m-isomer and p-isomer containing a small amount of o-isomer. Such a
mixed solvent exhales an offensive odor strongly and is not to be used as the solvent of the chromogenic
dye-precursor material for the pressure-sensitive recording paper sheet (refer to JP-B-50-14570 (1975)).

The problem of offensive odor occurs in the process for preparing the pressure-sensitive recording
paper sheet when the pressure-sensitive recording paper sheet material prepared by coating the microcap-
sules containing the solution of the chromogenic dye-precursor onto the supporting sheet is cut after drying.
Namely, when the pressure-sensitive recording paper sheet is cut at a relatively high temperature of 40 to
50°C, the solvent flowing out from the thus broken microcapsules gives a disagreeable impression to the
operators. In addition, on the cases when the solvent adheres to clothes or hands in the cutting step of the
pressure-sensitive recording paper sheet or in the handling of the solvent, the odor still remains even after
washing the clothes or the hands with a cleanser to give a disagreeable impression. Furthermore, the press-
ure-sensitive recording paper sheets which have been subjected to recording are assembled and preserved
in a storehouse for a relatively long time. In such occasion, the oder emitted from a large amount of the
pressure-sensitive recording paper sheets which have been subjected to recording becomes to be the
cause of disagreeable impression.

As has been shown above, the problem of the disagreeable odor concerning the pressure-sensitive
recording paper sheets has been conspicuous in recent years.

As a result of the present inventors’ studies for obtaining a solvent for the chromogenic dye-precursor
material for the pressure-sensitive recording paper sheets, which is almost odorless, shows an excellent
colour-development even at a low temperature, for instance, -5°C, and does not crystallize at such a low
temperature of -5°C, it has been found that a solvent prepared by mixing p-monoisopropylbiphenyl with a
hydrogenated terphenyl of a specified hydrogenation degree is almost odorless, does nof crystallize at low
temperatures of -5°C and fulfills all the above-mentioned requirements which are to be possessed by the
solvent of the chromogenic dye-precursor material for the pressure-sensitive recording paper sheet.

In a first aspect of the present invention, there is provided a substantially odorless solvent for the
chromogenic dye-precursor material for a pressure-sensitive recording paper sheet, which solvent consists
essentially of

(a) 50 to 80% by weight of p-monoisopropylbiphenyl or of a biphenyl mixture which is composed of not

less than 80% by weight of p-monoisopropylbiphenyl, not more than 20% by weight of m-monoisop-

ropyibiphenyl and not more than 10% by weight of diisopropylbiphenyl and which is substantially com-
pletely devoid of o-monoisopropylbphenul and

(b) 50 to 20% by weight of hydrogenated terphenyl. 7

In a second aspect of the present invention, there is provided a process for the preparation of a sub-
stantially odorless solvent for a chromogenic dye-precursor material for a pressure-sensitive recording
paper, which comprises mixing :

(a) 50 to 80% by weight of p-monoisopropylbiphenyl or of a biphenyl mixture which is composed of not

less than 80% by weight of p-monoisopropylbiphenyl, not more than 20% by weight of m-monoisop-

ropylbiphenyl and not more than 10% by weight of diisopropylbiphenyl and which is substantially com-
pletely devoid of o-monoisopropylbiphenyi, and

(b) 50 to 20% by weight of hydrogenated terphenyl.

In a third aspect of the invention, there are provided microcapsules for a pressure-sensitive recording
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paper, within which microcapsules is encapsulated a chromogenic dye-precursor material dissolved in a
solvent according to the invention. Typically, the microcapsules comprise hydrophilic colloid walls contain-
ing a dye composition which is composed of the chromogenic dye-precursor material and the solvent of the
invention. The microcapsules are prepared by a process comprising dissolving the chromogenic dye-precur-
sor material in a solvent according to the invention and encapsulating said solution such as to form said
microcapsules.

In a fourth aspect of the present invention, there is provided a pressure-sensitive recording paper whe-
rein the microcapsules containing a solution of a chromogenic dye-precursor material are microcapsules
according to the invention. The invention further provides a process for the preparation of a pressure-sen-
sitive recording paper, which process comprises coating a first support sheet with microcapsules according
to the invention to form a colour-development sheet, and providing said colour-development sheet with a
colour-developer sheet comprising a second support sheet on which is coated a colour-developer such that
the surface of said colour-development sheet provided with said microcapsules faces the surface of said
colour-developer sheet provided with said colour developer.

The substantially odorless solvent for the chromogenic dye-precursor material for the pressure-sensi-
tive recording paper sheet according to the present invention (hereinafter referred to as the present solvent)
consists essentially of 50 to 80% by weight of p-monoisopropylbipheny! or a biphenyl mixture of not less
than 80% by weight of p-monoisopropylbiphenyl, not more than 20% by weight of m-monoisopropylbiphenyl
and not more than 10% by weight of diisopropylbiphenyl (hereinafter referred to as “p-monoisop-
ropylbiphenyl” according to the present invention), the biphenyl mixture being substantially completely
devoid of o-monoisopropylbiphenyl, and 50 to 20% by weight of hydrogenated terphenyl.

p-Monoisopropylbiphenyl contained in monoisopropyibiphenyl is almost odoriess, excellent in dissolv-
ing the chromogenic dye-precursor material (determined at 20°C) but it melts at 11°C. In order to prevent
the crystallization of p-monoisopropylbiphenyl at low temperatures such as ~5°C, hydrogenated terphenyl
is added thereto, and the thus obtained mixture is used as the solvent of the chromogenic dye-precursor
material for the pressure-sensitive recording paper sheet.

"p-Monoisopropylbiphenyl" according to the present invention may contain m-monoisopropylbiphenyl
and diisopropylbiphenyl to the extent that they do not spoil the specificity of p-monoisopropylbipheny! of
almost odorless. Accordingly, "p-monoisopropylbiphenyl* according to the present invention is composed
of not less than 80% by weight, preferably not less than 90% by weight of p-monoisopropylbiphenyl! ; not
more than 20% by weight, preferably not more than 10% by weight, of m-monec-isopropylbipheny! ; and not
more than 10% by weight, preferably not more than 5% by weight, of diisopropylbiphenyl, and does not con-
tain o-monoisopropyibiphenyl.

"p-Monoisopropylbiphenyi” according to the presentinvention is produced, for instance, by the following
processes.

(1) Biphenyl and propylene are reacted by heating to a temperature of 200 to 300°C, preferably 250 to

290°C, for 1 to 10 hours in the presence of silica-alumina catalyst. After the reaction is over, the catalyst

is removed from the reaction mixture by filtration thereof, and the filtrate is subjected to rectification treat-
ment, thereby obtaining "p-monoisopropylbiphenyl" according to the present invention, which contains
not less than 80 % by weight of p-monoisopropylbiphenyi.

(2) Biphenyl and propylene are reacted by heating to a temperature of 200 to 300°C, preferably 220 to

280°C, for 1 to 10 hours in the presence of a zeolite catalyst. After the reaction is over, the catalyst is

removed from the reaction mixture by filtration thereof, and the filtrate is subjected to rectification treat-
ment, thereby obtaining "p-monoisopropylbiphenyl" according to the present invention, which contains
not less than 80% by weight of p-monoisopropylbiphenyl.

(3) Biphenyl and propylene are reacted by heating to a temperature of 70 to 120°C, preferably 80 to

90°C, for 1 to 8 hours in the presence of aluminium chloride catalyst. After the reaction is over, the catal-

ystis removed from the reaction mixture, and the thus obtained organic layer is subjected to rectification
treatment, thereby obtaining "p-monoisopropylbiphenyl® according to the present invention, which con-
tains not less than 80% by weight of p-monoisopropylbiphenyl.

However, the production of "p-monoisopropylbiphenyl” according to the present invention is not limited
to the abovementioned processes. )

As has been described above, it is not necessary that "p-monoisopropylbiphenyi" according to the pre-
sent invention is the single and pure compound of p-monoisopropylbiphenyl, however, any biphenyl mixture
containing m-monoisopropylbiphenyl in an amount of over 20% by weight is not desirable because of the
occurrence of problems of odor. In addition, it is necessary that o-monoisopropylbipheny! is not contained
in "p-monoisopropylbiphenyl” according to the present invention in view of odor and that the content of
diisopropylbiphenyl is below 10% in view of the solubility of the chromogenic dye-precursor material in the
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present solvent.

Another component of the present solvent, namely, "hydrogenated terphenyl” is composed of hydroge-
nated terphenyl having hydrogenation rate of notlower than 40%, and is produced by the following process.

Terphenyl is subjected to partial hydrogenation in the presence of a catalyst carrying at least one kind
of metal selected from the group consisting of aluminum, palladium, platinum and rhodium at a temperature
of 70 to 1560°C and under a pressure of 10 to 100 kg/cm? to obtain the *partially” hydrogenated terphenyl
to be used as "hydrogenated terphenyl" according to the present invention. However, "hydrogenated ter-
phenyl" according to the present invention is not limited to the substance produced by the above-mentioned
process.

*Hydrogenated terphenyl” according to the present invention is preferably the substance having hyd-
rogenation rate of not lower than 40%, and in the case of below 40%, such a poorly hydrogenated terphenyl
cannot attain the objective of the present invention.

As has been described, the present solvent is a mixture of 50 to 80% by weight of "p-monoisop-
ropylbiphenyl” according to the present invention and 50 to 20% by weight of "hydrogenated terphenyl”, and
in the case where the content of “p-monoisopropylbiphenyl* according to the present invention is over 80%
by weight, crystals of p-monoisopropyibiphenyl precipitate from the solvent at low temperatures, for inst-
ance, —5°C and accordingly it is not desirable.

On the other hand, in the case where the content of *p-monoisopropylbiphenyl" according to the present
invention is below 50%, since the initial colour-developing activity after 30 sec of recording at —-5°C does
not attain the actually utilizable value and accordingly it is not desirable.

The heart of the pressure-sensitive recording paper sheet according to the present invention is charac-
terized in that thy mixture of 50 to 80% by weight of "p-monoisopropylbiphenyl" according to the present
invention and 50 to 20% by weight of hydrogenated terphenyl is used as a solvent of the chromogenic dye-
precursor material. Accordingly, the present invention is not limited by the method of encapsulation, the
kinds of the chromogenic dye-precursor material, the colour-developer, the method of preparing the slurry
of the above-mentioned materials and the method of coating the slurry onto the paper sheet material,
namely, all the methods known by the persons skilled in the art can be applied in the present invention.

For instance, as the method of encapsulation, the method utilizing coacervation disclosed in US-A-
2,800,457 and US-A-2,800,458 and the method by interfacial polymerization disclosed in GB-A-990,443
and US-A-3,287,154 are utilizable.

As the chromogenic dye-precursor material, compounds of triphenylmethanes, diphenylmethanes, xan-
thenes, thiazines and spiropyranes may be exemplified for the pressure-sensitive recording paper sheet.

Further, as the acidic substance used as the colour-developer, active clayish substances such as acidic
clay, active clay, atapalgite, bentonite and zeolite or organoacidic substances such as phenol resin, acidic
reactive phenol-formaldehyde novolac resin and metal salts of aromatic organic acid may be exemplified.

The solvent for the chromogenic dye-precursor material for the pressure-sensitive recording paper
sheet according to the present invention is almost odorless and excellent in dissolving the chromogenic dye-
precursor material, does not crystallize at lower temperature of -5°C and fulfiils the necessary requirements
which is to be provided by the above-mentioned solvent of the chromogenic dye-precursor for the press-
ure-sensitive recording paper sheet.

In addition, the initial colour-developing activity after 30 sec of recording at a low temperature of —-5°C
of the pressure-sensitive recording paper sheet according to the present invention is not lower than 40%
and accordingly, the pressure-sensitive recording paper sheet according to the present invention can be
applied to practical use even in cold districts.

The present invention will be concretely explained while referring to the non-limitative Examples, Com-
parative Examples and Reference Examples as follows. -

EXAMPLE 1

Synthesis of p-monoisopropylbipheny!

Into a 20-litre stainless steel autoclave provided with a heating apparatus, 12 kg of biphenyl and 1.5
kg of a silica-alumina catalyst (made by NIKKI Chemical Co., Ltd., X-632 HN) were introduced, and oxygen
in the autoclave was substituted by nitrogen gas. Then the autoclave was heated to 70°C (inner tempera-
ture), and the stirring was commenced. From the same time, gaseous propylene was introduced into the
autoclave from a propylene gas bomb to carry out the propylation of biphenyl in the autoclave.

Although the internal temperature of the autoclave raised slowly, the reaction temperature was main-
tained at about 280°C by controlling the heating apparatus. When the reduction of the weight of the pro-
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pylene gas bomb became 3 kg, the supply of propylene was stopped and the reaction was continued further
for one hour at the same temperature of 280°C, and then the autoclave was cooled.

After cooling the inner temperature to 40°C and taking the reaction mixture out from the autoclave, the
catalyst was removed by filtration and the filtrate was subjected to rectification treatment while carrying out
the analysis by gas-chromatography to obtain the object, p-monoisopropylbiphenyl. The thus obtained p-
monoisopropylbiphenyl showed the following composition and physical properties.

Composition :
Biphenyl 0%
o-Monoisopropylibiphenyl 0%
m-Monoisopropyibiphenyl 6%
p-Monoisopropylbiphenyl 93%

Diisopropylbiphenyl 1%
Physical properties :

Specific gravity at 15°C 0.982

Refractive index at 25°C 1.5807

Boiling point 294°C

Temperature at which

crystals precipitate 5°C

On subjecting the thus obtained p-monoisopropyl-biphenyl to a sensory test concerning the "yes" or
*no” of the odor of 30 m! of the specimen thereof taken into a 100 m! wide mouth bottle by 20 men and 20
women of the panel, the number of person who answered "yes" was 2.

The above-mentioned result shows that the present solvent is excellent in odoressness.

Preparation of the solvent of the chromogenic dye-precursor material for the pressure-sensitive
recording paper sheet

The present solvent was prepared by mixing 70% by weight of the thus produced p-monoisop-
ropylbiphenyi and 30% by weight of odorless partially hydrogenated terphenyl (hydrogenation rate : 45%).
Into 100 mi of the thus prepared solvent, 30 g of Crystal Violet Lactone (made by HODOGAYA Chemical
Industry Co., Ltd.) (hereinafter referred to as CVL) were dissolved, and the concentration of CVL in the sol-
ution was determined in course of the time while keeping the solution in a thermostat at 20°C. The results
are shown in Table 1.

Table 1
Time passed by (days) 1l 7 14
Concentration of CVL
(g/100 ml) 20 14 11

As are seen in Table 1, a state of high concentration of CVL was kept extremely stable for a long time.
In addition, no crystal precipitated from the solution of CVL in the thus prepared solvent at —5°C.

EXAMPLE 2:

Preparation of microcapsules

Microcapsules containing the mixed solvent prepared in Example 1 were prepared as follows.
A mixture of 630 g of melamine and 1620 g of an aqueous 37% solution of formaldehyde (hereinafter
referred to as formalin) adjusted to pH of 9.0 by addition of an aqueous 2% solution of sodium hydroxide
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was heated to 70°C, and after the dissolution of melamine into formalin, 2250 g of water were added to the
mixture and the whole mixture was stirred for 3 min to obtain an aqueous solution of melamine-formaldehyde
prepolymer.

Separately, a mixture of 600 g of urea and 1460 g of formalin adjusted to pH of 8.5 by triethanolamine
was reacted at 70°C for 1 hour to obtain an aqueous solution of urea-formaldehyde prepolymer.

Separately, into a stirred mixture of 1620 g of formalin and 600 g of urea, triethanolamine was added
to adjust the pH of the mixture to 8.8, and the mixture was reacted at 70°C for 30 min. Into 400 g of the thus
obtained reaction mixture, 24 g of water and 30 g of tetraethylenepentamine were added and the pH of the
thus prepared mixture was adjusted to 3 with an aqueous 15% solution of hydrochloric acid while stirring.
the mixture at 70°C. Since the pH of the mixture showed a reduction with the proceeding of the reaction,
the pH of the mixture was readjusted to 3 by adding an aqueous 10% solution of sodium hydroxide, and
then the reaction was continued at a reduced temperature of 55°C. When the viscosity of the reaction mixt-
ure became 200 cps, the reaction mixture was neutralized by adding the aqueous 10% solution of sodium
hydroxide, and 4000 g of water were added to the thus neutralized reaction mixture to obtain an aqueous
solution of water-soluble cationic urea resin.

Atfter adjusting the pH of a mixture of 1000 g of the aqueous solution of melamine-formaldehyde prep-
olymer, 500 g of the aqueous solution of urea-formaldehyde prepolymer, 1580 g of the aqueous solution of
water-soluble cationic urea resin, 620 g of water and 10 g of triethanolamine to 5.2 by the addition of an
aqueous 10% solution of citric acid, 30 g of an aqueous 10% solution of a surfactant (made by KAO-Atlas
Co., Ltd., NEOPELEX) was added to the mixture to obtain "A" liquid.

Separately, 500 g of Crystal Violet Lactone (a blue dye-precursor material made by HODOGAYA Chem-
ical Industry Co., Ltd.) were dissolved in 9500 g of the mixed solvent prepared in Example 1 to obtain *B"
liquid. 1000 ml of "B" liquid were homogenized into "A” liquid in a homogenizer so that the diameter of the
thus formed particles of emulsion became from 2 to 8 pm. Thereafter, the thus formed emulsion was kept
at 30°C while gently stirring and the pH thereof was adjusted to 3.6 by the addition of an aqueous 1% solution
of citric acid. After stirring the thus adjusted emulsion for 1 hour, 2000 ml of water were added thereto.

Atter leaving the mixture further for 3 hours, an aqueous 20% solution of citric acid was added thereto
to adjust the pH thereof to 3.0 and the mixture was stirred for 20 hours to obtain a slurry of microcapsules.

Preparation of the pressure-sensitive recording paper sheet

Into 600 m! of an aqueous 10% solution of polyvinyl alcohol (made by KURARE Co., Ltd., referred to
as PVA), 300 g of the thus obtained microcapsules were added, and a dispersion of the microcapsules was
prepared by stirring the mixture well.

The thus obtained aqueous dispersion was coated onto a paper sheet of 45 g/m? at a rate of 2.2 g of
the microcapsules per m2 of the paper sheet, and by superposing the thus treated paper sheet with a paper
sheet on which a colour-developer comprising a condensate of p-phenylphenol and formaldehyde as the
main colour-developer had been coating by a conventional method, a pressure-sensitive recording paper
sheet was obtained.

Atfter the colour-development of the thus obtained pressure-sensitive recording paper sheet by a typew-
riter made by Olivetti Co. in the ordinary environment and keeping the thus colour-developed paper sheet
in a dark place for 24 hours, the concentration of the thus developed colour was measured by a reflex col-
our-densitometer made by MACBETH Co.

On the other hand, another pressure-sensitive recording paper prepared by the same process as above
was subjected to colour-development in the environment of -5°C, and the concentration of the thus
developed colour was measured by the same reflex colour densitometer from the time just after colour-
development and the relative rate of colour-development was obtained in course of the time, in the case
where the result of colour-development at ordinary temperature was appointed as 100, the results being
shown in Table 2.

As will be seen in Table 2, the thus prepared pressure-sensitive recording paper sheet showed a suf-
ficiently initial colour-developing activity of the thus obtained pressure-sensitive recording paper sheet after
30 sec of recording at a low temperature of -5°C,
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Table 2
Time 30 sec 1l min 1 hour 24 hours
Rate of colour-
development (%) 46 53 85 100

EXAMPLE 3:

In the same manner as in Examples 1 and 2 except for using a solvent of the chromogenic dye-precursor
material comprising 60 parts by weight of p-monoisopropylbiphenyl and 40 parts by weight of odorless par-
tially hydrogenated terphenyl (hydrogenation rate : 45%), a solvent of the chromogenic dye-precursor ma-
terial for the pressure-sensitive recording paper sheet and a pressure-sensitive recording paper sheet were
prepared, and the solubility of the chromogenic dyeprecursor material and the initial colour-developing
activity of the thus obtained pressure-sensitive recording paper sheet at low temperature of ~5°C were
measured. As the results, the solubility of the chromogenic dye-precursor material after 14 days at 20°C
was 11.7 g/100 ml and the initial colour-developing activity at —5°C was 45%.

In addition, the thus obtained pressure-sensitive recording paper sheet was odoriess, and no crystal
precipitated in the thus obtained solvent at —5°C.

EXAMPLE 4 :

In the same manner as in Examples 1 and 2 except for using the solvent of the chromogenic dye-precur-
sor material comprising 65 parts by weight of p-monoisopropylbiphenyl and 35 parts by weight of odorless
partially hydrogenated terphenyl (hydrogenation rate : 50%), a solvent of the chromogenic dye-precursor
material for the pressure-sensitive recording paper sheet and a pressure-sensitive recording paper sheet
were prepared, and the solubility of the chromogenic dye-precursor material and the initial colour-develop-
ing activity of the thus prepared pressure-sensitive recording paper sheet at a low temperature of -5°C were
measured.

As the results, the solubility of the chromogenic dye-precursor material after 14 days at 20°C was 12.2
g/100 m! and the initial colour-developing activity at -5°C was 43%.

In addition, the thus obtained pressure-sensitive recording paper sheet was odorless, and no crystal
precipitate in the solvent at —5°C.

COMPARATIVE EXAMPLE 1 :

Regarding p-monoisopropylbiphenyl used in Example 1, the solubility of the chromogenic dye-precursor
material for pressure-sensitive recording paper sheet was examined. As a result, the solubility of the
chromogenic dye-precursor material after 14 days was 9.0 g/100 ml at 20°C. Namely, although p-monoisop-
ropylbiphenyl showed an excellent solubility of the chromogenic dye-precursor material in the same extent
as the solvent prepared in Example 1, precipitation of crystals was observed at low temperatures of around
0°C.

COMPARATIVE EXAMPLE 2 :

In the same manner as in Example 1, a solvent of the chromogenic dye-precursor material for the press-
ure-sensitive recording paper sheet was prepared except for mixing 90 parts by weight of p-monoisop-
ropyibiphenyl and 10 parts by weight of odorless partially hydrogenated terphenyl (hydrogenation rate :
45%). The solubility of the thus prepared solvent of the chromogenic dye-precursor material after 14 days
was 9.6 /100 m! at 20°C. Namely, although the solvent showed an excellent solubility of the chromogenic
dye-precursor material in the same extent as the solvent according to the present invention, precipitation
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of crystals was observed at low temperatures around 0°C.

COMPARATIVE EXAMPLE 3:

In the same manner as in Examples 1 and 2 except for using the solvent of the chromogenic dye-precur-
sor material comprising 40 parts by weight of p-monoisopropylbiphenyl and 60 parts by weight of odorless
partially hydrogenated terpheny! (hydrogenation rate : 45%), a solvent of the chromogenic dye-precursor
material for the pressure-sensitive recording paper sheet and a pressure-sensitive recording paper sheet
were prepared, and the initial colour-developing activity of the thus prepared pressure-sensitive recording
paper sheet at -5°C was examined. The initial colour-developing activity at ~5°C was 33%.

COMPARATIVE EXAMPLE 4 :

In the same manner as in Example 2 except for using only the odorless partially hydrogenated terphenyl
(hydrogenation rate : 45%) as the solvent of the chromogenic dyeprecursor material, a pressure-sensitive
recording paper sheet was prepared, and the initial colour-developing activity thereof at low temperatwes
was examined. The initial colour-developing activity at -5°C was less than 10%.

COMPARATIVE EXAMPLE 5 :

In order to prevent the precipitation of crystals from p-monoisopropylbiphenyl at low temperatures, 1-
xylyl-1-phenylethane was admixed with p-monoisopropylbiphenyl as follow.

Namely, 30 parts by weight of 1-xylyl-1-phenylethane and 70 parts by weight of p-monoisop-
ropylbiphenyl were mixed together to prepare a solvent of the chromogenic dye-precursor material for the
pressure-sensitive recording paper sheet, and the thus prepared solvent was subjected to a sensory test
concerning odor by 40 persons of the panel. As a resuilt, all 40 persons answered that the solvent had an
odor, and in addition, 23 persons complained an unpleasant odoriferousness.

Accordingly, the solvent prepared by admixing 1-xylyl-1-phenylethane with p-monoisopropylbiphenyl
is not suitable as the solvent of the chromogenic dye-precursor material for the pressure-sensitive recording
paper sheets.

EXAMPLE 5:

Synthesis of p-monoispropyibiphenyl mixture

Into a 2-litre stainless steel autoclave provided with a heating apparatus, 0.8 kg of biphenyl and 0.1 kg
of zeolite Y-type catalyst (made by TOYO SODA Co., Lid., TSZ-330 HUA, Dry : 300°C for 3 hours) were
introduced, and oxygen in the autoclave was substituted by nitrogen gas. Then the autoclave was heated
to 70°C (inner temperature), and the stirring was commenced. From the same time, propylene was intro-
duced into the autoclave from a propylene gas-bomb to carry out the propylation of biphenyl in the autoclave.

Although the internal temperature of the autoclave raised slowly, the reaction temperature was main-
tained at about 270°C by controlling the heating apparatus. When the reduction of the weight of the pro-
pylene gas-bomb became 0.2 kg, the supply of propylene was stopped and the reaction was continued
further for one hour at the same temperature of 270°C, and then the autoclave was cooled.

After cooling the inner temperature to 40°C and taking the reaction mixture out from the autoclave, the
catalyst was removed by filtration and the filtrate was subjected to rectification treatment while carrying out
the analysis by gaschromatography to obtain the object, p-monoisopropylbiphenyl mixture. The thus
obtained p-monoisopropylbiphenyl mixture showed the following composition and physical properties.

Composition :
biphenyl 0%
o-monoisopropylbiphenyl 0%
m-monoisopropylbiphenyl 2%
p-monoisopropylbiphenyl 91%
diisopropyibiphenyl 7%

Physical properties :
Specific gravity at 15°C 0.988
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Refractive index at 25°C 1.582
Boiling point 292°C
Temperature at which crystals
precipitate 4°C

On subjecting the thus obtained p-monoisopropyibiphenyl mixture to a sensory-test concerning the
"yes" or "no" of the odor of 30 ml of the specimen thereof taken into a 100 ml wide mouth bottle by 20 men
and 20 women of the panel, the number of person who answered "yes" was 3.

The above-mentioned result shows that the thus obtained p-monoisopropylbiphenyl mixture is excellent
in odorlessness.

Preparation of the pressure-sensitive recording paper sheet

In the same manner as in Examples 1 and 2 except for using the thus obtained p-monoisopropylbiphenyl
mixture, a solvent of the chromogenic dye-precursor material for pressure-sensitive recording paper sheet
and a pressure-sensitive recording paper sheet were prepared, and the solubility of the chromogenic dye-
precursor material and initial colour developing activity of the thus obtained pressure-sensitive recording
paper sheet at low temperature were examined. As the result, the solubility of the chromogenic dye-precur-
sor material after 14 days at 20°C was 13.8 g/100 ml and the initial colour-development at —5°C was 45%.
Further, the thus prepared pressure-sensitive recording paper sheet was odorless and no precipitation of
crystals was observed at -5°C,

EXAMPLE 6 :

Synthesis of p-monoisopropylbiphenyl mixture

Into a 1-litre glass autoclave provided with a heating apparatus, 0.5 kg of biphenyl and 0.014 kg of alumi-
nium chloride catalyst were introduced, and oxygen in the autoclave was substituted by nitrogen gas. Then
the autoclave was heated to 70°C (inner temperature), and the stiming was commenced. From the same
time, propylene was introduced into the autoclave from a propylene gas-bomb to carry out the propylation
of biphenyl in the autoclave.

Although the internal temperature of the autoclave raised slowly, the reaction temperature was main-
tained at about 90°C by controlling the heating apparatus. Propylene was supplied into the autoclave for 6
hours and when the reduction of the weight of the propylene gas-bomb became 0.165 kg, the supply of pro-
pylene was stopped, and then the autoclave was cooled.

After cooling the inner temperature to 40°C and taking the reaction mixture out from the autoclave, the
catalyst was removed and the thus obtained organic layer was subjected to rectification treatment while car-
rying out the analysis by gas-chromatography to obtain the object, p-monoisopropylbiphenyl mixture. The
thus obtained p-monoisopropylbiphenyl mixture showed the following composition and physical properties.

Composition :
biphenyl 0%
o-monoisopropylbiphenyl 0%

m-monoisopropylbiphenyl 4%
p-monoisopropyibiphenyl 95%
diisopropylbiphenyl 1%

Physical properties :

Specific gravity at 15°C 0.986
Refractive index at 25°C 1.585
Boiling point 292°C
Temperature at which crystals
precipitate 4°C

On subjecting the thus obtained p-monoisopropylbiphenyl mixture to a sensory-test concerning the
"yes" or "no" of the odor of 30 ml of the specimen thereof taken into a 100 ml wide mouth bottle by 20 men
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and 20 women of the panel, the number of person who answered "yes" was 8.
The above-mentioned result shows that the thus obtained p-monoisopropylbiphenyl mixture is excellent
in odorlessness.

Preparation of the pressure-sensitive recording paper sheet

In the same manner as in Examples 1 and 2 except for using the thus obtained p-monoisopropylbiphenyl
mixture, a solvent of the chromogenic dye-precursor material for the pressure-sensitive recording paper
sheet and a pressure-sensitive recording paper sheet were prepared, and the solubility of the chromogenic
dye-precursor material and initial colour-developing activity of the thus obtained pressure-sensitive record-
ing paper sheet at low temperature were examined. As the result, the solubility of the chromogenic dye-
precursor material after 14 days at 20°C was 13.5 g/100 mi and the initial colour-development at -5°C was
44%. Further, the thus prepared pressure-sensitive recording paper sheet was odorless and no precipitation
of crystals was observed at -5°C.

REFERENCE EXAMPLE 1:

Synthesis of m-monoisopropylbiphenyl

Into a 20-litre stainless-steel autoclave provided with a heating apparatus, 12 kg of biphenyl and 1.5
kg of a silica-alumina catalyst (made by NIKKI Chepmical Co., Ltd., X-632 HN) were introduced, and after
substituting oxygen in the autoclave by nitrogen gas, the content of the autoclave was heated.

When the inner temperature of the autoclave raised to 70°C, the stirring was commenced and at the
same time, gaseous propylene was introduced into the autoclave to carry out the propylation.

Although the inner temperature of the autoclave raised slowly, the reaction temperature was maintained
at about 260°C by controlling the heating apparatus.

When the reduction of the weight of the bomb became 3 kg, the supply of propylene was stopped, and
after continuing the reaction for one hour at the same temperature of 260°C, the autoclave was cooled.

After cooling the autoclave to 40°C, the liquid reaction mixture was taken out from the autoclave and
the catalyst was removed from the reaction mixture by filtration. The filtrate was subjected to rectification
treatment while analyzing the distillate by gas-chromatography to obtain m-monoisopropylbiphenyl of a
purity of 93%.

As a result of subjecting 100 ml of the thus obtained m-monoisopropylbiphenyl taken in a 300 mi-wide
mouth bottle to a sensory-test concerning odors, 36 persons of all 40 persons of the panel answered “yes",
and 13 persons of 36 persons complained an unpleasant odoriferousness.

REFERENCE EXAMPLE 2:

Synthesis of o-monoisopropylbiphenyl

into a 20-litre stainless-steel autoclate provided with a heating apparatus, 12 kg of biphenyl and 1.5 kg
of a silica-alumina catalyst (made by NIKKI Chemical Co., Ltd., X-,632 HN) were introduced, and after sub-
stituting oxygen in the autoclave by nitrogen gas, the content of the autoclave was heated.

When the inner temperature of the autoclave raised to 70°C, the stirring was commenced and at the
same time, gaseous propylene was introduced into the autoclave to carry out the propylation.

Although the inner temperature of the autoclave raised slowly, the reaction temperature was maintained
at about 190°C by controlling the heating apparatus.

When the reduction of the weight of the bomb became 3 kg, the supply of propylene was stopped, and
after continuing the reaction for one hour at the same temperature of 190°C, the autoclave was cooled.

After cooling the autoclave to 40°C, the liquid reaction mixture was taken out from the autoclave and
the catalyst was removed from the reaction mixture by filtration. The filirate was subjected to rectification
treatment while analyzing the distillate by gas-chromatography to obtain o-monoisopropylbiphenyl of a
purity of 83%.

As a result of subjecting 100 ml of the thus obtained m-monoisopropylbiphenyl taken in a 300 ml-wide
mouth bottle to a sensory test concemning odors, all 40 persons of the panel answered "yes", and 26 persons
complained an unpleasant odoriferousness.
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Claims
Claims for the following Contracting States : CH, DE and LI

1. A substantially odorless solvent for a chromogenic dye-precursor materiaf for a pressure-sensitive
recording paper, which solvent consists essentially of :

(a) 50 to 80% by weight of p-monoisopropylbiphenyl or of a biphenyl mixture which is composed of not

less than 80% by weight of p-monoisopropylbiphenyl, not more than 20% by weight of m-monoisop-

ropylbiphenyl and not more than 10% by weight of diisopropylbiphenyl and which is substantially com-
pletely devoid of o-monoisopropylbiphenyl, and

(b) 50 to 20% by weight of hydrogenated terphenyl.

2. A solvent according to claim 1, wherein said biphenyl mixture consists essentially of not less than
90% by weight of p-monoisopropylbiphenyl, not more than 10% by weight of m-monoisopropylbiphenyl and
not more than 5% by weight of diisopropylbiphenyl.

3. A process for the preparation of a substantially odorless solvent for a chromogenic dye-precursor
material for a pressure-sensitive recording paper, which comprises mixing :

(a) 50 to 80% by weight of p-monoisopropylbiphenyl or of a biphenyl mixture which is composed of not

less than 80% by weight of p-monoisopropylbiphenyl, not more than 20% by weight of m-monoisop-

ropylbiphenyl and not more than 10% by weight of diisopropylbiphenyl and which is substantially com-
pletely devoid of o-monoisopropylbiphen 1, and

(b) 50 to 20% by weight of hydrogenated terphenyl.

4. A process according to claim 3, wherein said p-monoisopropylbiphenyl or biphenyl mixture has been
produced by reacting biphenyl with propylene at a temperature of 200 to 300°C for 1 to 10 hours in the pre-
sence of a silica-alumina catalyst or a zeolite catalyst and subjecting the obtained reaction mixture to rec-
tification treatment.

5. A process according to claim 3, wherein said p-monoisopropylbipheny! or biphenyl mixture has been
produced by reacting biphenyl with propylene at a temperature of 70 to 120°C for 1 to 8 hours in the presence
of an aluminium chloride catalyst and subjecting the obtained reaction mixture to rectification treatment.

6. Microcapsules for a pressure-sensitive recording paper, within which microcapsules is encapsulated
a chromogenic dye-precursor material dissolved in a solvent as claimed in claim 1 or 2.

7. A process for the preparation of microcapsules for a pressure-sensitive recording paper, which pro-
cess comprises dissolving a chromogenic dye-precursor material in a solvent as claimed in claim 1 or 2
and which has been provided by a process as claimed in any one of claims 3 to 5, and encapsulating said
solution such as to form said microcapsules.

8. A pressure-sensitive recording paper wherein the microcapsules containing a solution of a
chromogenic dye-precursor material are microcapsules as claimed in claim 6.

9. A process for the preparation of a pressure-sensitive recording paper, which process comprises coat-
ing a first support sheet with microcapsules as claimed in claim 6 and which have been prepared by a pro-
cess as claimed in claim 7 to form a colour-development sheet, and providing said colour-development
sheet with a colour-developer sheet comprising a second support sheet on which is coated a colour-deve-
loper such that the surface of said colour-development sheet provided with said microcapsules faces the
surface of said colour-developer sheet provided with said colour-developer.

Claim for the following Contracting State : ES

1. A process for the preparation of a pressure-sensitive recording paper, said process being charac-
terised by comprising :

(a) mixing (1) 50 to 80% by weight of p-monoiscpropylbiphenyl or of a biphenyl mixture composed of
not less than 80% by weight of p-monoisopropylbiphenyl, not more than 20% by weight of m-monoisop-
ropylbiphenyl and not more than 10% by weight of diisopropylbiphenyl and which is substantially com-
pletely devoid of o-monoisopropylbiphenyl, and (2) 50 to 20% by weight of hydrogenated terphenyl,
thereby obtaining a substantially odorless solvent for a chromogenic dye-precursor material ;

(b) dissolving a chromogenic dye-precursor material in the solvent obtained in step (a) and encapsulat-
ing said solution such as to form microcapsules ; and

(c) coating a first support sheet with the microcapsules obtained in step (b), to form a colour-develop-
ment sheet and providing said colour-development sheet with a colour-developer sheet comprising a
second support sheet on which is coated a colour-developer such that the surface of said colour-
development sheet provided with said microcapsules faces the surface of said colour-developer sheet
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provided with said colour-developer.

2. A process according to claim 1, wherein said biphenyl mixture consists of notless than 90% by weight
of p-monoisopropylbiphenyl, not more than 10% by weight of m-monoisopropylbiphenyl and not more than
5% by weight of diisopropylbiphenyl.

Anspriiche
Patentanspriiche fiir folgende Vertragsstaaten : CH, DE und LI

1. Im wesentlichen geruchloses LGsungsmittel fir ein chromogenes Farbvorlédufermaterial fiir ein druck-
empfindliches aufzeichnungspapier, wobei das Losungsmittel im wesentlichen besteht aus :

(a) 50 bis 80 Gew.% p-Monoisopropylbiphenyl oder einer Biphenylmischung, welche aus nicht weniger

als 80 Gew.% p-Monoisopropylbiphenyl, nicht mehr als 20 Gew.% m-Monoisopropylbiphenyl und nicht

mehr als 10 Gew.% Diisopropylbiphenyl besteht, und welche im wesentlichen vollsténdig frei von o-

Monoisopropylbiphenyl ist ; und

(b) 50 bis 20 Gew.% hydriertes Terphenyl.

2. Lésungsmittel gemé&ss Anspruch 1, wobei die Biphenylmischung im wesentlichen aus nicht weniger
als 90 Gew.% p-Monoisopropylbiphenyl, nicht mehr als 10 Gew.% m-Monoisopropylbiphenyl und nicht mehr
als 5 Gew.% Diisopropylbiphenyl besteht.

3. Verfahren zum Herstellen eines im wesentlichen geruchlosen Lésungsmittels fiir ein chromogenes
Farbvorldufermaterial fiir ein druckempfindliches Aufzeichnungspapier, welches das Mischen von :

(a) 50 bis 80 Gew.% p-Monoisopropylbiphenyl oder einer Biphenylmischung, welche aus nicht weniger

als 80 Gew.% p-Monoisopropylbiphenyl, nicht mehr als 20 Gew.% m-Monoisopropyibiphenyi und nicht

mehr als 10 Gew.% Diisopropylbiphenyl zusammengesetzt ist und welche im wesentlichen vollsténdig
frei ist von o-Monoisopropylbiphenyl ; und

(b) 50 bis 20 Gew.% hydriertes Terphenyl umfasst.

4. Verfahren gemass Anspruch 3, wobei das p-Monoisopropylbiphenyl oder die Biphenylmischung
durch Umsetzen von Biphenyl mit propylen bei einer Temperatur von 200 bis 300°C fiir 1 bis 10 Stunden
in Anwesenheit eines Siliziumoxid-Aluminiumoxid-Katalysators oder eines Zeolit-Katalysators und durch
Unterwerfen der so erhaltenen Reaktionsmischung unter eine Rektifizierbehandlung hergestellt worden
war.

5. Verfahren gemass Anspruch 3, wobei das p-Monoisopropylbiphenyl oder die Biphenylmischung
durch Umsetzen von Biphenyl mit Propylen bei einer Temperatur von 70 bis 120°C fiir 1 bis 8 Stunden in
Anwesenheit eines Aluminiumchlorid-Katalysators und durch Unterwerfen der erhaltenen Reaktionsmi-
schung unter eine Rektifizierbehandlung hergestellt worden war.

6. Mikrokapseln fir ein druckempfindliches Aufzeichnungsmaterial, wobei in den Mikrokapseln ein in
einem L3sungsmittel gem#ss Anspriichen 1 oder 2 aufgelstes chromogenes Farbvorlaufermaterial einge-
kapselt ist.

7. Verfahren zum Herstellen von Mikrokapseln fiir ein druckempfindliches Aufzeichnungsmaterial,
wobei das Verfahren das Aufidsen eines chromogenen Farbvorldufermaterials in einem L&sungsmittel
gemass Anspriichen 1 oder 2 und welches durch ein Verfahren geméss Anspriichen 3 bis 5 zur Verfiigung
gestellt worden war, und das Einkapseln der Lasung unter Erhalt der Mikrokapseln umfasst.

8. Druckempfindliches Aufzeichnungspapier, worin die eine L&sung eines chromogenen Farbvoridu-
fermaterials enthaltenden Mikrokapseln Mikrokapseln geméss Anspruch 6 sind.

9. Verfahren zum Herstellen eines druckempfindlichen Aufzeichnungspapiers, welches das Beschich-
ten eines ersten Tragerblattes mit Mikrokapseln geméass Anspruch 6 und welche durch ein Verfahren
gemdss Anspruch 7 hergestellt worden waren, unter Bildung eines Farbenfwickiungsblattes, und das Ver-
sehen dieses Farbentwicklungsblattes mit einem Farbentwicklerblatt, welches ein zweites Tragerblatt
umfasst, auf welches ein Farbentwickler schichtférmig aufgetragen ist, so dass die Oberfliche des Farbent-
wicklungsblattes, das mit den Mikrokapseln versehen ist, die Oberflache des Farbentwicklerblattes bedeckt,
das mit dem Farbentwickler versehen ist, umfasst.

Patentanspriich fiir folgenden Vertragsstaat : ES

1. Verfahren zum Herstellen eines druckempfindlichen Aufzeichnungsblattes, wobei das Verfahren
dadurch gekennzeichnet, dass es umfasst :
(a) Mischen (1) von 50 bis 80 Gew.% p-Monoisopropylbiphenyl oder einer Biphenylmischung, die aus
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nicht weniger als 80 Gew.% p-Monoisopropylbiphenyl, nicht mehr als 20 Gew.% m-Monoisopropylbi-
phenyl und nicht mehr als 10 Gew.% Diisopropylbiphenyl zusammengesetzt ist, und welche im wesent-
lichen vollst&ndig frei ist von o-Monoisopropylbiphenyl, und (2) 50 bis 20 Gew.% hydriertes Terphenyl,
wobei man ein im wesentlichen geruchsfreies Losungsmittel fiir ein chromogenes Farbvorlaufermate-
rial erhalt ;
(b) Aufidsen eines chromogenen Farbvoridufermaterials in dem nach Schritt (a) erhaltenen Lésungs-
mittel und das Einkapseln der Lésung, so dass Mikrokapseln entstehen ; und
(c) Beschichten eines ersten Tragerblattes mit in Schritt (b) erhaltenen Mikrokapseln unter Ausbildung
eines Farbentwicklungsblattes und Versehen dieses Farbentwickiungsblattes mit einem Farbentwick-
lerblatt, welches ein zweites Tragerblatt umfasst, auf welches ein Farbentwickler in der Weise aufge-
bracht ist, dass die Oberflache des Farbentwicklungsblattes, die mit den Mikrokapseln versehen ist,
die Oberflache des Farbentwicklerblattes, das mit dem Farbentwickler versehen ist, bedeckt.
2. Verfahren geméss Anspruch 1, worin die Biphenylmischung aus nicht weniger als 90 Gew.% p-
Monoisopropylbiphenyl, nicht mehr als 10 Gew.% m-Monoisopropylbiphenyl und nicht mehr als 5 Gew.%
Diisopropylbiphenyi besteht.

Revendications
Revendications pour les états contractants : CH, DE et LI

1. Solvant essentiellement inodore de matériau précurseur de colorant chromogéne pour papier d’enre-
gistrement sensible & la pression, ledit solvant consistant essentiellement de :

(a) 50 & 80% en poids de p-monoisopropylbiphényle ou d'un mélange de biphényles qui est constitué

de pas moins de 80% en poids de p-monoisopropylbiphényle, pas plus de 20% en poids de m-monoi-

sopropylbiphényle et pas plus de 10% en poids de diisopropylbiphényle et qui est essentiellement
dépourvu de o-monoisopropylbiphényle, et

(b) 50 a 20% en poids de terphényle hydrogéné.

2, Solvant suivant la revendication 1, dans lequel ledit mélange de biphényles consiste essentiellement
de pas moins de 90% en poids de p-monoisopropylbiphényle, pas plus de 10% en poids de m-monoiso-
propylbiphényle et pas plus de 5% en poids de diisopropylbiphényle.

3. Procédé pourla préparation d'un solvant essentiellement inodore de matériau précurseur de colorant
chromogéne pour papier d’enregistrement sensible & |a pression, ledit procédé comprenant le mélange de:

(a) 50 2 80% en poids de p-monoisopropylbiphényle ou d'un mélange de biphényles qui est constitué

de pas moins de 80% en poids de p-monoisopropylbiphényle, pas plus de 20% en poids de m-monoi-

sopropylbiphényle et pas plus de 10% en poids de diisopropylbiphényle et qui est essentiellement
dépourvu de o-monoisopropylbiphényle, et

(b) 50 2 20% en poids de terphényle hydrogéné.

4. Procédé suivant la revendication 3, dans lequel ledit p-monoisopropylbiphényle ou ledit mélange de
biphényles a été préparé par réaction du biphényle avec le propyléne & une température de 200 3 300°C
pendant 1 & 10 heures en présence d’'un catalyseur silice-alumine ou zéolite puis soumission du mélange
réactionnel ainsi obtenu a un traitement de rectification.

5. Procédé suivant la revendication 3, dans lequel ledit p-monoisopropylbiphényle ou ledit mélange de
biphényles a été préparé par réaction du biphényle avec le propyléne a une température de 70 & 120°C
pendant 1 & 8 heures en présence de chlorure d'aluminium catalyseur puis soumission du mélange réac-
tionnel ainsi obtenu & un traitement de rectification.

6. Microcapsules pour papier d’enregistrement sensible & la pression, dans lesquelles est encapsulé
un matériau précurseur de colorant chromogéne dissout dans un solvant tel que revendiqué dans la reven-
dication 1 ou 2.

7. Procédé pour la préparation de microcapsules pour papier d’enregistrement sensible a la pression,
ledit procédé comprenant la dissolution d'un matériau précurseur de colorant chromogéne dans un solvant
tel que revendiqué dans la revendication 1 ou 2 et qui a été obtenu selon le procédé de I'une quelconque
des revendications 3-5, et encapsulation de ladite solution de fagon & former lesdites microcapsules.

8. Papier d’enregistrement sensible & la pression dans lequel les microcapsules contenant une solution
d’'un matériau précurseur de colorant chromogéne sont des microcapsules telles que revendiquées dans
la revendication 6.

9. Procédé pour la préparation d'un papier d'enregistrement sensible & la pression, ledit procédé
comprenant le revétement d’une premiére feuille support avec des microcapsules telles que revendiquées
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dans la revendication 6 et qui ont été préparées selon un procédé tel que revendiqué dans la revendication
7 pour former une feuille de développement chromogéne, et I'application de ladite feuille de développement
chromogeéne a une feuille de révélation chromogéne comprenant une seconde feuille support sur laquelle
est revétu un révélateur chromogeéne, de telle fagon que la surface de ladite feuille de développement chro-
mogéne pourvue desdites microcapsules soit située en regard de la surface de ladite feuille de révélation
chromogéne pourvue dudit révélateur chromogéne.

Revendication pour I’état contractant : ES

1. Procédé pour la préparation d'un papier d'enregistrement sensible a4 la pression, ledit procédé
comprenant :
(a) le mélange de : (1) 50 & 80% en poids de p-monoisopropylbiphényle ou d'un mélange de biphényles
qui est constitué de pas moins de 80% en poids de p-monoisopropylbiphényle pas plus de 20% en poids
de m-monoisopropylbiphényle et pas plus de 10% en poids de diisopropglbiphényle et qui est essen-
tiellement dépourvu de o-monoisopropylbiphényle, et (2) 50 & 20% en poids de terphényle hydrogéné,
de fagon a obtenir un solvant essentiellement inodore de matériau précurseur de colorant chromogeéne;
(b} la dissolution d'un matériau précurseur de colorant chromogéne dans le solvant obtenu au stade
(a) et 'encapsulation de la solution résultante de fagon & former des microcapsules ; et
(c) le revétement d'une premiére feuille support avec des microcapsules obtenues au stade (b), pour
former une feuille de développement chromogéne, et I'application de ladite feuille de développement
chromogéne a une feuille de révélation chromogéne comprenant une seconde feuille support sur
laquelle est revétu un révélateur chromogéne, de telle fagon que la surface de ladite feuille de déve-
loppement chromogéne pourvue desdites microcapsules soit située en regard de ia surface de ladite
feuille de révélation chromogéne pourvue dudit révélateur chromogéne.
2. Procédé suivantlarevendication 1, dans lequel ledit mélange de biphényles consiste essentiellement
de pas moins de 90% en poids de p-monoisopropylbiphényle, pas plus de 10% en poids de m-monoiso-
propylbiphényle et pas plus de 5% en poids de diisopropylbiphényle.
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